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(57) ABSTRACT

A bubble generating device and a washing machine
equipped with the bubble generating device. The washing
machine includes a water tub into which water is introduced,
a bubble generating device to generate bubbles and supply
the bubbles into the water tub, a pump to suck water from
the water tub and supply the water into the bubble generating
device, and a connecting pipe having an end connected to
the bubble generating device and the other end connected to
the water tub. The other end of the connecting pipe is located
above a water level in the water tub. The bubble generating
device selectively performs a bubble generating process in
which bubbles are generated and supplied into the water tub,
or a water circulating process in which water from the water
tub circulates through the connecting pipe and flows back to
the water tub.
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BUBBLE GENERATING DEVICE AND
WASHING MACHINE HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority benefit of Korean
Patent Application No. 10-2011-0013168, filed on Feb. 15,
2011 in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference.

BACKGROUND

1. Field

Embodiments relate to a bubble generating device and a
washing machine equipped with the bubble generating
device.

2. Description of the Related Art

Generally, a washing machine includes a water tub into
which water is introduced, and a rotary tub rotatably
mounted in the water tub. Laundry is put into the rotary tub
and then washed by the rotary tub rotating in the water tub.

Such a washing machine may further include a bubble
generating device to achieve more efficient washing perfor-
mance. The bubble generating device performs a function of
mixing water and air to generate bubbles.

SUMMARY

It is an aspect of an embodiment or embodiments to
provide a bubble generating device which is capable of
circulating water.

It is another aspect of an embodiment or embodiments to
provide a washing machine having the bubble generating
device capable of circulating water.

Additional aspects of an embodiment or embodiments
will be set forth in part in the description which follows and,
in part, will be apparent from the description, or may be
learned by practice.

In accordance with an aspect of an embodiment or
embodiments, a washing machine includes a water tub into
which water is introduced, a bubble generating device to
generate bubbles and supply the bubbles into the water tub,
a pump to suck water from the water tub and supply the
water into the bubble generating device, and a first connect-
ing pipe having an end connected to the bubble generating
device and the other end connected to the water tub, the
other end of the first connecting pipe being located above a
water level in the water tub, wherein the bubble generating
device selectively performs a bubble generating process in
which bubbles are generated and supplied into the water tub,
or a water circulating process in which water from the water
tub circulates through the first connecting pipe and flows
back to the water tub.

The bubble generating device may include a housing to
form an external appearance of the bubble generating
device, a switching passage formed in the housing, a switch-
ing device mounted in the switching passage to selectively
direct water to the water tub or the first connecting pipe, and
a driving device to drive the switching device, in which the
bubble generating process or the water circulating process is
selectively performed by operation of the switching device.

The washing machine may further include a second
connecting pipe connected between the bubble generating
device and the pump so that water from the pump flows into
the bubble generating device therethrough. The housing may
include a first connecting port connected with the second
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connecting pipe and formed with an orifice thereinside, a
second connecting port connected with the water tub and
defining the switching passage with the first connecting port
therebetween, and a third connecting port connected
between the switching passage and the first connecting pipe,
wherein the switching device is rotatably mounted in the
switching passage so that the switching device rotates to
selectively direct water to the second connecting port or the
third connecting port.

The switching device may include an opening/closing part
to open and close the switching passage according to a
rotating angle thereof, and a shaft provided at a portion of
the opening/closing part, by which the switching device is
rotatably mounted in the switching passage.

The driving device may include an actuator, a rack which
performs a linear motion by operation of the actuator, and a
pinion connected with the shaft and tooth-engaged with the
rack, in which the pinion performs a rotary motion by the
linear motion of the rack.

In accordance with another aspect of an embodiment or
embodiments, a washing machine equipped with a bubble
generating device includes a first connecting port into which
water is introduced, a second connecting port out of which
water is discharged, a third connecting port into which air is
introduced or out of which water is discharged, and a
switching passage formed between the first connecting port
and the second connecting port and connected with the third
connecting port, wherein when water flows to the second
connecting port through the switching passage, air is intro-
duced into the third connecting port, thereby generating
bubbles, and when water flows to the third connecting port
through the switching passage, the water circulates.

In accordance with a further aspect of an embodiment or
embodiments, a bubble generating device includes a first
connecting port into which water is introduced, a second
connecting port out of which water is discharged, a third
connecting port into which air is introduced or out of which
water is discharged, and a switching passage formed
between the first connecting port and the second connecting
port, and connected with the third connecting port, wherein
when water flows to the second connecting port through the
switching passage, air is introduced into the third connecting
port, thereby generating bubbles, and when water flows to
the third connecting port through the switching passage, the
water circulates.

As described above, the bubble generating device selec-
tively performs a bubble generating process or a water
circulating process in which water circulates through the
bubble generating device. Accordingly, a pump configured
to circulate water may be omitted.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of an embodiment or embodi-
ments will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:

FIG. 1 is a schematic view showing a washing machine
according to an embodiment;

FIG. 2 is an exploded perspective view showing a bubble
generating device for the washing machine according to an
embodiment;

FIGS. 3 and 4 are sectional views showing the operation
of the bubble generating device for the washing machine
according to an embodiment; and
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FIGS. 5 and 6 are sectional views showing the operation
of the washing machine according to an embodiment.

DETAILED DESCRIPTION

Reference will now be made in detail to embodiments,
examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to like
elements throughout.

A washing machine according to an embodiment will be
explained using a drum type washing machine as an
example.

As shown in FIG. 1, a washing machine according to an
embodiment includes a main frame 10 forming the external
appearance of the washing machine, a water tub 20 sus-
pended from the main frame 10, into which water is intro-
duced, a rotary tub 30 rotatably mounted in the water tub 20,
an introduction port 11, through which laundry is introduced
into the rotary tub 30, a door 12 to open and close the
introduction port 11, and a drive motor 40 mounted to a rear
side of the water tub 20. The drive motor 40 generates a
force to rotate the rotary tub 30.

The door 12 is opened, and laundry is then introduced into
the rotary tub 30 through the introduction port 11. The drive
motor 40 operates to rotate the rotary tub 30 so that the
laundry in the rotary tub 30 is tumbled. The laundry is
washed by this operation.

The rotary tub 30 is formed with holes 32, through which
the water in the water tub 20 flows into the rotary tub 30. The
rotary tub 30 is further provided with a lifter 31 thereinside
to lift the laundry up.

The drive motor 40 includes a stator 41 mounted to the
water tub 20, a rotor 42 capable of rotating by interaction
with the stator 41, and a rotating shaft 43. One end of the
rotating shaft 43 is connected to the rotor 42, and the other
end of the rotating shaft 43 is connected to the rotary tub 30
through the rear side of the water tub 20. When the drive
motor 40 operates, the rotating shaft 43 rotates together with
the rotor 42, and thereby the rotary tub 30 rotates.

The washing machine further includes a water supply
device 50 to supply water into the water tub 20, and a drain
device 60 to drain water from the water tub 20. The water
supply device 50 is mounted above the water tub 20, and the
drain device 60 is mounted below the water tub 20.

The water supply device 50 includes a first water supply
pipe 51 connected to an external water source, a water
supply valve 52 to open and close the first water supply pipe
51, a detergent supply device 53 to mix detergent with the
water supplied through the first water supply pipe 51, and a
second water supply pipe 54 connected between the deter-
gent supply device 53 and the water tub 20. The water mixed
with the detergent flows into the water tub 20 through the
second water supply pipe 54. The drain device 60 includes
a pump 61 to suck the water out of the water tub 20, a first
drain pipe 62 connected between the water tub 20 and the
pump 61, and a second drain pipe 63 connected to the pump
61 and extending outside the main frame 10. The water in
the water tub 20 drains via the first drain pipe 62, the pump
61 and the second drain pipe 63.

The washing machine further includes a bubble generat-
ing device 70, a first connecting pipe 13 and a second
connecting pipe 64. The bubble generating device 70 is
mounted under the water tub 20. The bubble generating
device 70 generates bubbles and supplies the same to the
water tub 20.

One end of the second connecting pipe 64 is connected to
the bubble generating device 70 and the other end of the
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second connecting pipe 64 is connected to the pump 61, so
that water from the pump 61 flows into the bubble gener-
ating device 70 through the second connecting pipe 64. One
end of the first connecting pipe 13 is connected to the bubble
generating device 70 and the other end of the first connecting
pipe 13 is connected to the water tub 20. The other end of
the first connecting pipe 13 is located above the water level
in the water tub 20 so that air in the water tub 20 may be
sucked into the bubble generating device 70 through the first
connecting pipe 13. The water from the pump 61 and the air
from the water tub 20 are mixed with each other in the
bubble generating device 70, and thereby bubbles are gen-
erated. Consequently, the bubbles are supplied into the water
tub 20.

In an embodiment, the bubble generating device 70 selec-
tively performs a bubble generating process in which
bubbles are generated by mixing the water from the pump 61
with air, and the bubbles are supplied into the water tub 20,
or a water circulating process in which the water from the
water tub 20 circulates through the first connecting pipe 13
and flows back to the water tub 20.

As shown in FIG. 2, the bubble generating device 70
includes a housing 71 forming the external appearance of the
bubble generating device 70, a switching device 72 mounted
in the housing 71, and a driving device 73 to drive the
switching device 72. By the operation of the switching
device 72, the bubble generating process or the water
circulating process is selectively performed.

The housing 71 includes a first connecting port 71a
connected with the second connecting pipe 64, a second
connecting port 71d connected with the water tub 20, a
switching passage 71c¢ formed between the first connecting
port 71a and the second connecting port 71d to connect the
same to each other, and a third connecting port 71e provided
between the first connecting pipe 13 and the switching
passage 71c¢ to connect the same to each other. The first
connecting port 71a is formed with an orifice 715 (refer to
FIG. 3) having a reduced diameter. The second connecting
port 71d is formed in alignment with the orifice 716 of the
first connecting port 71a and the switching passage 71c. The
water introduced into the first connecting port 71a flows
straight to the water tub 20 through the orifice 715, the
switching passage 71c¢ and the second connecting port 714.
The third connecting port 71e is connected to the switching
passage 71c, being tilted by a predetermined angle with
respect to the water-flow direction. The air in the water tub
20 is introduced into the third connecting port 71e through
the first connecting pipe 13, or the water is introduced into
the first connecting pipe 13 through the third connecting port
71e. The switching device 72 is rotatably mounted in the
switching passage 71c. The switching device 72 rotates to
selectively allow the water passing through the orifice 715 to
flow toward the second connecting port 71d or the third
connecting port 71e.

The switching passage 71c¢ of the housing 71 has an upper
portion which is opened to receive the switching device 72
thereinside. The bubble generating device 70 further
includes a first cover 74 to cover the upper portion of the
switching passage 71c. The housing 71 has an accommo-
dating part 71f'to receive the driving device 73 thereinside.
The accommodating part 71fis formed at a lower portion of
the housing 71. The accommodating part 71f has a lower
portion which is opened for the installation of the driving
device 73. The bubble generating device 70 further includes
a second cover 75 to cover the lower portion of the accom-
modating part 71f.
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The switching device 72 rotates to selectively direct the
water passing through the first connecting port 71a to the
second connecting port 71d or the third connecting port 71e.
The switching device 72 includes an opening/closing part
72a to open and close the switching passage 71c, a shaft 7256
provided at a portion of the opening/closing part 72a, by
which the switching device 72 may be rotatably mounted in
the switching passage 71c, a connecting part 72d provided
at a lower end of the shaft 725 and having a polygonal shape,
and a protruding part 72¢ provided at an upper end of the
shaft 725. The protruding part 72¢ of the switching device 72
is inserted into a hinge part 74a provided at the first cover
74.

The driving device 73 includes an actuator 731, a rack 732
connected to the actuator 731, and a pinion 733 tooth-
engaged with the rack 732. As the actuator 731 operates, the
rack 732 performs a linear motion and accordingly the
pinion 733 performs a rotary motion. The pinion 733
includes a plurality of teeth 733a engaged with the rack 732,
and a connecting hole 7335 having a polygonal shape
corresponding to the shape of the connecting part 724 of the
switching device 72. The connecting part 72d of the switch-
ing device 72 is fitted into the connecting hole 7335 of the
pinion 733 so that the switching device 72 may rotate by the
rotary motion of the pinion 733.

Hereinafter, the operation of the bubble generating device
of the washing machine with the above-stated construction
will be described in detail with reference to the accompa-
nying drawings.

First, when the bubble generating process in which
bubbles are generated from the bubble generating device 70
needs to be performed, the actuator 731 is not activated, but
the pump 61 is activated to supply the water to the bubble
generating device 70 through the second connecting pipe 64.
While the actuator 731 does not operate, the opening/closing
part 72a of the switching device 72 rotates by the water
passing through the orifice 715 and becomes parallel with
the switching passage 71c¢ as shown in FIG. 3. In this state,
since the water passing through the orifice 715 flows in the
switching passage 71c at a high speed, the pressure in the
switching passage 71c¢ is decreased by the Bernoulli’s law.
When the pressure in the switching passage 71c¢ falls below
atmospheric pressure, the air in the water tub 20 is sucked
into the switching passage 71c¢ through the first connecting
pipe 13 connected to the third connecting port 71e. The
water and the air are mixed with each other in the switching
passage 71¢, and accordingly bubbles are generated. Con-
sequently, the bubbles are supplied into the water tub 20
through the second connecting port 71d.

As shown in FIG. 5, when the bubble generating process
is performed by the bubble generating device 70, the water
in the water tub 20 is sucked into the pump 61 and then flows
into the bubble generating device 70 through the second
connecting pipe 64. At the same time, the air in the water tub
20 is sucked into the bubble generating device 70 through
the first connecting pipe 13, and is then mixed with the water
from the pump 61. As a result, bubbles are generated in the
bubble generating device 70, and the bubbles are supplied
into the water tub 20.

Next, when the water circulating process in which the
water circulates through the bubble generating device 70
needs to be performed, the actuator 731 is activated and the
pump 61 pumps the water to the bubble generating device 70
through the second connecting pipe 64.

As the actuator 731 operates, the rack 732 performs a
linear motion and accordingly the pinion 733 performs a
rotary motion. Because the connecting part 72d of the
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switching device 72 is connected to the pinion 733, the
switching device 72 rotates by the rotary motion of the
pinion 733. As shown in FIG. 4, the opening/closing part
72a of the switching device 72 blocks a middle portion of
the switching passage 71c.

In such a state that the switching passage 71c¢ is blocked,
the water introduced into the first connecting port 71a
through the second connecting pipe 64 flows to the first
connecting pipe 13 through the third connecting port 71e.
Consequently, the water is introduced back into the upper
portion of the water tub 20 through the first connecting pipe
13.

As shown in FIG. 6, when the water circulating process is
performed by the bubble generating device 70, the water in
the water tub 20 is sucked into the pump 61 and is pumped
to the bubble generating device 70 through the second
connecting pipe 64. Consequently, the water flows back to
the water tub 20 through the first connecting pipe 13 from
the bubble generating device 70.

The washing machine according to an embodiment, may
have the first connecting pipe 13 is connected to the third
connecting port 71e of the bubble generating device 70, in
which bubbles are generated by mixing the air sucked
through the first connecting pipe 13 with the water pumped
from the pump 61 or the water circulates through the first
connecting pipe 13 without generating bubbles, but it is not
restricted thereto. For example, the washing machine may
have the first drain pipe is connected to the third connecting
port, in which the bubble generating device performs the
operation of generating bubbles by mixing the air and the
water sucked through the first drain pipe or the operation of
draining the water outside the main frame through the first
drain pipe.

The bubble generating device according to an embodi-
ment may have the pinion 733 rotates by the rack 732
moving linearly by the actuator 731, but it is not restricted
thereto. For example, the bubble generating device may
have the pinion performs a rotary motion by a motor.

Although some embodiments have been shown and
described, it would be appreciated by those skilled in the art
that changes may be made in embodiments without depart-
ing from the principles and spirit, the scope of which is
defined in the claims and their equivalents.

What is claimed is:

1. A washing machine comprising:

a water tub into which water is introduced;

a bubble generating device to generate bubbles and supply

the bubbles into the water tub;

a pump to suck water from the water tub and supply the

sucked water into the bubble generating device; and

a first connecting pipe having an end connected to the

bubble generating device and the other end connected
to the water tub and being located above a water level
in the water tub,

wherein the bubble generating device selectively per-

forms a bubble generating process in which bubbles are
generated and supplied into the water tub, or a water
circulating process in which the sucked water from the
water tub circulates through the first connecting pipe
and flows back to the water tub, and

wherein the bubble generating device includes a housing

to form an external appearance of the bubble generating
device, a switching passage formed in the housing, a
switching device mounted in the switching passage to
selectively direct water to the water tub or the first
connecting pipe, and a driving device to drive the
switching device, in which the bubble generating pro-
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cess or the water circulating process is selectively

performed by an operation of the switching device.

2. The washing machine according to claim 1, further
comprising a second connecting pipe connected between the
bubble generating device and the pump so that water from
the pump flows into the bubble generating device there-
through,

wherein the housing includes a first connecting port
connected with the second connecting pipe and formed
with an orifice thereinside, a second connecting port
connected with the water tub and defining the switching
passage with the first connecting port therebetween,
and a third connecting port connected between the
switching passage and the first connecting pipe, and

wherein the switching device is rotatably mounted in the
switching passage so that the switching device rotates
to selectively direct water to the second connecting port
or the third connecting port.

3. The washing machine according to claim 1, wherein

the switching device includes an opening/closing part to

open and close the switching passage according to a

rotating angle thereof, and a shaft provided at a portion

of the opening/closing part, by which the switching
device is rotatably mounted in the switching passage.

4. The washing machine according to claim 3, wherein

the driving device includes an actuator, a rack which
performs a linear motion by an operation of the actua-
tor, and a pinion connected with the shaft and tooth-

engaged with the rack, in which the pinion performs a

rotary motion by the linear motion of the rack.

5. A washing machine, comprising:

a water tub into which water is introduced;

abubble generating device to generate bubbles and supply
the bubbles into the water tub, the bubble generating
device comprising:

a first connecting port into which water is introduced;

a second connecting port from which water is dis-
charged;

a third connecting port into which air is introduced
during a bubble generating process or from which
water is discharged during a water circulation pro-
cess; and

a switching passage formed between the first connect-
ing port and the second connecting port, and con-
nected with the third connecting port;

a pump to suck water from the water tub and supply the
sucked water into the bubble generating device;

a first connecting pipe having an end connected to the
third connecting port and the other end connected to the
water tub, the other end of the first connecting pipe
being located above a water level in the water tub; and

a second connecting pipe connected to the first connecting
port to supply water from the pump into the bubble
generating device therethrough,

wherein when water flows to the second connecting port
through the switching passage, air is introduced into the
third connecting port, thereby generating bubbles, and
when water flows to the third connecting port through
the switching passage, the water circulates through the
first connecting pipe and flows back to the water tub.

6. The washing machine according to claim 5, wherein the
bubble generating device further comprises:

a switching device mounted in the switching passage to
selectively direct water to the second connecting port or
the third connecting port; and

a driving device to drive the switching device.
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7. The washing machine according to claim 6, wherein the
switching device includes an opening/closing part to open
and close the switching passage according to a rotating angle
thereof, and a shaft provided at a portion of the opening/
closing part, by which the switching device is rotatably
mounted in the switching passage.

8. The washing machine according to claim 7, wherein the
driving device includes an actuator, a rack which performs
a linear motion by an operation of the actuator, and a pinion
connected with the shaft and tooth-engaged with the rack, in
which the pinion performs a rotary motion by the linear
motion of the rack.

9. The washing machine according to claim 6, wherein the
first connecting port includes an orifice.

10. A washing machine having a bubble generating
device, comprising:

a water tub into which water is introduced;

the bubble generating device to generate bubbles and
supply the bubbles into the water tub, the bubble
generating device comprising:

a first connecting port into which water is introduced;

a second connecting port from which the introduced
water is discharged;

a third connecting port into which air is introduced
during a bubble generation process or from which
water is discharged during a water circulation pro-
cess; and

a switching passage formed between the first connect-
ing port and the second connecting port and con-
nected with the third connecting port;

a pump to suck water from the water tub and supply the
sucked water into the bubble generating device;

a first connecting pipe having an end connected to the
third connecting port and the other end connected to the
water tub, the other end of the first connecting pipe
being located above a water level in the water tub; and

a second connecting pipe connected to the first connecting
port to supply water from the pump into the bubble
generating device therethrough,

wherein when water flows to the second connecting port
through the switching passage, air is introduced into the
third connecting port, thereby generating bubbles, and
when water flows to the third connecting port through
the switching passage, the water circulates through the
first connecting pipe and flows back to the water tub.

11. The washing machine according to claim 10, wherein
the bubble generating device further comprising

a switching device mounted in the switching passage to
selectively direct water to the second connecting port or
the third connecting port; and

a driving device to drive the switching device.

12. The washing machine according to claim 11, wherein
the switching device includes an opening/closing part to
open and close the switching passage according to a rotating
angle thereof, and a shaft provided at a portion of the
opening/closing part, by which the switching device is
rotatably mounted in the switching passage.

13. The washing machine according to claim 12, wherein
the driving device includes an actuator, a rack which per-
forms a linear motion by an operation of the actuator, and a
pinion connected with the shaft and tooth-engaged with the
rack, in which the pinion performs a rotary motion by the
linear motion of the rack.

14. The washing machine according to claim 11, wherein
the first connecting port includes an orifice.
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